CLAIMS 

What is claimed is: 

1. A gate electrode formed on a substrate comprising/ 
an insulative layer formed on a substrate; / 

a gate layer formed on the insulative layer; / 

a conductive layer formed on the gate layer; / 

thick first spacers formed adjacent to opposite sides of the gate layer 
wherein the thick first spacers are recessed to create a open space between the 
both the gate layer and the conductive layer an<^ thick second spacers; and, 

thick second spacers formed adjacent toiach of the thick first spacers. 

2. The gate electrode of claim 1 wherein/ the insulative layer is an oxide. 

3. The gate electrode of claim 2 wherein the gate layer is a polysilicon. 

4. The gate electrode of claim 3 wnerein the conductive layer is a polycide. 

5. The gate electrode of claim jf wherein the thick first spacers are an oxide. 

6. The gate electrode of claim 5 wherein the thick second spacers are a 
nitride. y^/ ] 

7. The gate electrode cfixlaim 6 wherein the polycide is titanium salicide 
(TiSi 2 ). / JJ 

8. A gate electrode formed on a substrate comprising: 
an insulativeflaydr formed on a substrate; 

a gate laye/forme^on the insulative layer; 
a conductive layer formed on the gate layer; 

thin firs/ spacers formed adjacent to opposite sides of the gate layer 
wherein the tJoin first spacers are recessed; and, 
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thick second spacers formed adjacent to each of the thin first space^ 
wherein the thick second spacers are recessed. 

9. The gate electrode of claim 8 wherein the insulative layer is in oxide. 

10. The gate electrode of claim 9 wherein the gate layer is a^polysilicon. 

11. The gate electrode of claim 10 wherein the conductive layer is a polycide. 

12. The gate electrode of claim 11 wherein the thiyfirst spacers are an oxide. 

13. The gate electrode of claim 12 wherein theythick second spacers are a 
-nitride. . ** 

14. The gate electrode of claim 13 wherein the polycide is titanium salicide 

cnsy. 



15. A gate electrode formed on a substrate comprising: 
an insulative layer formed cyt a substrate; 
a gate layer formed on^fie^nsulative layer; 
a conductive layer formed on the gate layer; 

thin first spacers/formed ad&cent to opposite sides of the gate layer; and, 
thick second smceiyrojmea adjacent to each of the thin first spacers 
wherein the thick secqnfLspacers are partially recessed to form thin second 
spacer walls adjacent tor the thin n^tspacers in a region adjacent to the 
conductive layer. 



16. The gate electrode of claim 15 wherein the insulative layer is an oxide. 



17. The gate electrode of claim 16 wherein the gate layer is a polysilicon. 



18. The^gate electrode of claim 17 wherein the conductive layer is a polycide. 
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19. The gate electrode of claim 18 wherein the thin first spacers are arXxide. 

20. The gate electrode of claim 19 wherein the thick second spacers afre a 
nitride. / 

21. The gate electrode of claim 20 wherein the polycide is titanium salicide 

(Tisy. r 

22. A gate electrode formed on a substrate comprising: 
an insulative layer formed on a substrate; / 
a gate layer formed on the insulative layer; / 

a conductive layer formed on the gate layer; / 

thin first spacers formed adjacent to opposite sides of the gate layer; 
- thin second spacers formed adjacent to each of the thin first spacers; 

thin third spacers formed adjacent to each of the thin second spacers 
wherein the thin third spacers are recessed;yand, 

thick fourth spacers formed adjacent to each of the thin third spacers 
wherein the thick fourth spacers are recessed. 

23. The gate electrode of claim 2z wherein the insulative layer is an oxide. 

24. The gate electrode of claim 23 wherein the gate layer is a polysilicon. 

25. The gate electrcxi^f^laiin 24 wherein the conductive layer is a polycide. 

26. The gate electrod^^aim 25 wherein the thin first spacers are an oxide. 

27. The gate eledrode pf claim 26 wherein the thin second spacers are a 
nitride. / / V 

28. The gate ^ectrode of claim 27 wherein the thin third spacers are an oxide. 

29. The^gate electrode of claim 28 wherein the thick fourth spacers are a 
nitride. / 
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30. The gate eteSErbde of claim 29 wherein the polycide is titanium salicide 
(TiSi 2 ). /V 



L A gate electrode formed on a substrate comprising: 
\ an insulative layer formed on a substrate; 
Xgate layer formed on the insulative layer; 
a conductive layer formed on the gate layer; 

thin flret spacers formed adjacent to opposite sides of the gate layer \ 
wherein the thin first spacers are recessed; ^ 

thin seconci spacers formed adjacent to opposite sides of the thin first 
spacers wherein the\hin second spacers are recessed; 

thin third spacers formed adjacent to opposite sides of the thin second 
-spacers wherein the thin tturd spacers are recessed; and, 

thick fourth spacers fonned adjacent to opposite sides of the thin third 
spacers wherein the thick fourtfbyspacers are recessed. 

32. The gate electrode of claim 31 Vherein the insulative layer is an oxide. 

33. The gate electrode of claim 32 wherein the gate layer is a polysilicon. 

34. The gate electrode of claim 33 wherein the conductive layer is a polycide. 

35. The gate electrode of claim 34 wherein the thnv first spacers are an oxide. 

36. The gate electrode of claim 35 wherein the thin second spacers are a 
nitride. \ 

37. The gate electrode of claim 36 wherein the thin third spacers are an oxide. 



38. The gate electrode of claim 37 wherein the thick fourth 
nitride. 



spacersxare a 
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39. The gate electrode of claim 38 wherein the polycide is titanium salicide 

cnsy. 

40. A method for forming a gate electrode comprising the steps of: 
providing a substrate with an insjilative layer deposited thereon; 
forming a gate layer on the insulative layer; 

depositing a thick first spacer layer on the gate layer and the substrate; 

depositing a thick second spacer layer on the thick first spacer layer; 

removing a portion of the thick second spacer layer to form thick 
second spacers adjacent to the thick first spacer layer; 

removing a portion of the mick first spacer layer to form recessed thick 
first spacers adjacent to the gate layer wherein a space is formed between the 
gate layer and the thick second spacers; 

depositing a layer of reactant on the gate layer; 

annealing the layer of reactant and the gate layer to form a conductive 
layer; and, / 

removing the unreached reactant layer. 

41. The method of claim 40 wherein removing a portion of the thick second 
spacer layer to form thiclysecond spacers is by anisotropic etching. 

42. The method ofcLaim 41 wherein the removing a portion of the thick first . 
spacer layer to form tlyck first spacers is by isotropic etching. 

43. The method o^l^om 42 wherein the insulative layer is an oxide. 

44. The method /of claim 43 wherein the gate layer is a poly silicon. 

45. The method, of claim 44 wherein the reactant is a metal. 

46. The method of claim 45 wherein said thick first spacer layer is an oxide. 

47. The methjpd of claim 46 wherein said thick second spacer layer is a nitride. 
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48. The method of claim 47 wherein the conductive layer is a polVcide. 

49. The method of claim 48 wherein the metal is titanium. 

50. The method of claim 49 wherein the polycide is titaniym salicide (TiSiJ. 

51. A method for forming a gate electrode comprising/the steps of: 
providing a substrate with a gate oxide layer deposited thereon; 
forming a gate layer on the insulative layer; 

depositing a thin first spacer layer on the gat^ layer and the substrate; 

depositing a thick second spacer layer on me thin first spacer layer; 
- removing a portion of the thick second sp4cer layer to form recessed 
thick second spacers; 

removing a portion of the thin first spacer layer to form recessed thin first 
spacers; 

depositing a layer of reactant on tfte gate layer; 

annealing the layer of reactant ^hd the gate layer to form a conductive 
layer; and, 

removing the unreacted re^tant layer. 

52. The method of claimJJl^/Eerfein removing a portion of the thick second 
spacer layer to form thi^Kse^ond spacers is by anisotropic etching. 



53. The method/of cla; 
spacer layer to fo 



52 wherein the removing a portion of the thin first 
first spacers is by isotropic etching. 



54. The method cff claim S^wherein the insulative layer is an oxide. 

55. The method of claim 54 wherein the gate layer is a polysilicon. 



56. The method of claim 55 wherein the reactant is a metal. 
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57. 



The method of claim 56 wherein said thin first spacer layer is an oxii 



58. The method of claim 57 wherein said thick second spacer layer is a nitride. 

59. The method of claim 58 wherein the conductive layer is a nolycide. 

60. The method of claim 59 wherein the metal is titanium. / 

61. The method of claim 60 wherein the polycide is titanium salicide (TiSij). 

62. A method for forming a gate electrode comprising the steps of: 
providing a substrate with an insulative layer flleposited thereon; 

- forming a gate layer on the insulative layer; / 
depositing a thin first spacer layer on the gafte layer and the substrate; 
depositing a thick second spacer layer on /he thin first spacer layer; 
removing a portion of the thick second spacer layer to form partially 
recessed thick second spacers; / 

removing a portion of the thin first spacer layer to form thin first spacers; 
depositing a layer of reactant on the gate layer; 

annealing the layer of reactant and the gate layer to form a conductive 
layer; and, s^T ^ 

removing the urureacted/reactant la/er. 

63. The method of claim 62 Wherein removing a portion of the thick second 
spacer layer to form pamalh^cessed thick second spacers further comprises: 

removing a first portion the thick second spacer by anisotropic etching; 
and, / / ^ - 

removing a secona nenrtion of the thick second spacer layer by isotropic 
etching to form thin serand spacer walls adjacent to the thin first spacers and in 
a region adjacent to th^conductive layer. 

64. The method of claim 63 wherein removing a portion of the thin first 
spacer layer to fprm thin first spacers is by anisotropic etching. 
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65. The method of claim 64 wherein the insulative layer is an oxjae. 

66. The method of claim 65 wherein the gate layer is a poly^ilicon. 

67. The method of claim 66 wherein the reactant is a metal. 

68. The method of claim 67 wherein said thin firsbspacer layer is an oxide. 

69. The method of claim 68 wherein said thicks second spacer layer is a nitride. 

70. The method of claim 69 wherein the conductive layer is a polycide. 

71. The method of claim 70 wherein the metal is titanium. 

72. The method of claim 71 wherein the polycide is titanium salicide (TiSij). 

73. A method for forming a fl^ie^etestrode comprising the steps of : 
providing a substrate'with an insulative layer deposited thereof- 
forming a gate la^er cm the insulative layer; 

depositing a thm fire? spacer layer on the gate layer and the substrate; 
depositing aythin^econd spacer layer on the thin first spacer layer; 
removing a pomom of the thin second spacer layer to form thin second 
spacers; / 

removing a/portion of the thin first spacer layer to form thin first spacers; 
depositing a thin third spacer layer; 

depositing a thick fourth spacer layer on the thin third spacer layer; 
removing a portion of the thick fourth spacer layer to form recessed thick 
fourth spacers; 

removing a portion of the thin third spacer layer to form recessed thin 
third spacers; 

depositing a layer of reactant on the gate layer; 
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annealing the layer of reactant and the gate layer to form a conductive 
layer; and, / 
removing the unreacted reactant layer. / 

74. The method of claim 73 wherein removing a portion of the thin second 
spacer layer to form thin second spacers is by anisotropic etching. 

75. The method of claim 74 wherein removing a portion of the thin first 
spacer layer to form thin first spacers is by anisotropic/etching. 

76. The method of claim 75 wherein removing /portion of the thick fourth 
spacer layer to form recessed thick fourth spacers further comprises: 

. removing a first portion of the thick fourth spacer layer by anisotropic 
etching; and, / 

removing a second portion of the tifick fourth spacer by isotropic etching. 

77. The method of claim 76 wherein removing a portion of the thin third 
spacer layer to form recessed thin iMrd spacers is by anisotropic etching. 

78. The method of claim 77 wherein the insulative layer is an oxide. 

79. The method of clau»78 wherein the gate layer is a polysilicon. 

80. The method oyd^mi 79 wherein the reactant is a metal. 

81. The methodr of clainv80 wherein said thin first spacer layer is an oxide. 

82. The memod of claim 81 wherein said thin second spacer layer is a nitride. 

83. Th^nethod of claim 82 wherein said thin third spacer layer is an oxide. 

84. The method of claim 83 wherein said thick fourth spacer layer is a nitride. 
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85. The method of claim 84 wherein the conductive layer is a polycide. 

86. The method of claim 85 wherein the metal is titanium. / 

87. The method of claim 86 wherein the polycide is titanium salicide (TiSiz). 

88. A method for forming a gate electrode comprising the steps of : 
providing a substrate with an insulative layep^deposited thereon; 
forming a gate layer on the insulative layer/ 

depositing a thin first spacer layer on the^gate layer and the substrate; 
depositing a thin second spacer layer opi the thin first spacer layer; 
removing a portion of the thin seconcr spacer layer to form thin second 
spacers; . / / 

removing a portion of the thin fust spacer layer to form thin first spacers; 
depositing a thin third spacer layer; 

depositing a thick fourth spacer layer on the thin third spacer layer; 

removing a portion of the tnick fourth spacer layer to form recessed 
thick fourth spacers; / 

removing a portion of^e thin third spacer layer to form recessed third 
spacers; /jf \ 

forming a probrcti^ layer on the substrate and gate layer; 

removing a 25oraon of the thin second spacers to form recessed thin 
second spacers; is Jl 

removing ther protective layer and removing a portion of the thin first 
spacers to form r^esseathinlirst spacers; 

depositing a layer of reactant on the gate layer; 

annealing the layer of reactant and the gate layer to form a conductive 
layer; and, / 

removing the unreacted reactant layer. 

89. The method of claim 88 wherein removing a portion of the thin second 
space/ layer to form thin second spacers is by anisotropic etching. 
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90. The method of claim 89 wherein removing a portion of the thin first 
spacer layer to form thin first spacers is by anisotropic etching. / 

91. The method of claim 90 wherein removing a portion of tHe thick fourth 
spacer layer to form recessed thick fourth spacers further corriprises: 

removing a first portion of the thick fourth spacer layer by anisotropic 
etching; and, / 

removing a second portion of the thick fourth spacer layer by isotropic 
etching. / 

92. The method of claim 91 wherein removing; a portion of the thin third 
spacer layer to form recessed thin third spacers/is by anisotropic etching. 

93. The method of claim 92 wherein removing a portion of the thin second 
spacers to form recessed thin second spacers is by isotropic etching. 

94. The method of claim 93 wherem removing the protective layer and 
removing a portion of the thin first spacers to form recessed thin first spacers is 
by isotropic etching. / 

95. The method of claim 94 wherein the insulative layer is an oxide. 

96. The method of clajra/95^vherein the gate layer is a polysilicon. 

97. The method of claim 9p wherein the reactant is a metal. 

98. The method pf cMm 97 wherein the thin first spacer layer is an oxide. 

99. The method'of claim 98 wherein the thin second spacer layer is a nitride. 

100. The nrethod of claim 99 wherein the thin third spacer layer is an oxide. 

101. Tme method of claim 100 wherein the thick fourth spacer layer is a nitride. 
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102. The method of claim 101 wherein the protective layer is an oxide. 



103. The method of claim 101 wherein the conductive layer is a polycide. 



104. The method of claim 102 wherein the metal is titanium. 



105. The method of claim 103 wherein the polycide'is titanium salicide (TiSi 2 ). 



106. A method for forming a gate electrode comprising the steps of : 
providing a substrate with an insulative/ayer deposited thereon; 
forming a gate layer on the insulative layer; 
. depositing a thin first spacer layer orr the gate layer and the substrate; 
depositing a thin second spacer layer on the thin first spacer layer; 
removing a portion of the thin second spacer layer to form thin second 
spacers; 

removing a portion of the thifi first spacer layer to form thin first spacers; 
depositing a thin third spacer layer; 

depositing a thick fourth/spacer layer on the thin third spacer layer; 

removing a portion of Ine thick fourth spacer layer to form recessed 
thick fourth spacers; 

removing a portiqprofu^thin third spacer layer to form recessed third 
spacers; 

removing a 
second spacers; 

removing 
spacers; 

depositi^g^ layer of reactant on the gate layer; 

annealing the layer of reactant and the gate layer to form a conductive 
layer; and, 

renting the unreacted reactant layer 



' the thin second spacers to form recessed thin 
Jhe thin first spacers to form recessed thin first 
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107. The method of claim 105 wherein removing a portion of the thin second 
spacer layer to form thin second spacers is by anisotropic etching. / 

108. The method of claim 106 wherein removing a portion of tWe thin first 
spacer layer to form thin first spacers is by anisotropic etching/ 

109. The method of claim 107 wherein removing a portion of the thick fourth 
spacer layer to form recessed thick fourth spacers furthei/comprises: 

removing a first portion of the thick fourth spacer layer by anisotropic 
etching; and, / 

removing a second portion of the thick fourin spacer layer by isotropic 
etching. / 

110. The method of claim 108 wherein removing a portion of the thin third 
spacer layer to form recessed thin third spacers is by anisotropic etching. 

111. The method of claim 109 wherein removing a portion of the thin second 
spacers to form recessed thin second /pacers is by isotropic etching. 

112. The method of claim 110 wierein removing a portion of the thin first 
spacers to form recessed thin Bist spacers is by isotropic etching. 

113. The method of claim/Ill wherein the insulative layer is an oxide. 

114. The method ofpk^L 112 wherein the gate layer is a polysilicon. 

115. The method OFclaim 113 wherein the reactant is a metal. 

116. The method oivclaim 114\yherein the thin first spacer layer is an oxide. 

117. The mefliofl of claim 115 wherein the thin second spacer layer is a nitride. 

118. The method of claim 116 wherein the thin third spacer layer is an oxide. 
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119. The method of claim 117 wherein the thick fourth spacer layer is a nitride. 



120. The method of claim 118 wherein the conductive layer is a polycide. 



121. The method of claim 119 wh^relj^he metal is titanium. 



122. The method of claim 120wheren3. the polycide is titanium salicide (TiSij). 




Application No.: 



-34- 



DocketNo.: 042390.P5488 



